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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
visual examination apparatus capable of 
inspecting the whole side surface of a 
product by one electronic camera and 

SOLUTiom^Sk^ constituted in low cost. 
SOLUTION: When a product 2 is sent to an 
inspection process 3 by a conveyor 1 trigger 
sensors 5a. 5b detect the product 2 to 
operate an electronic camera 15 The 

fmoTrJ? "^""f^ ^^^^ the '"lage of the 
front surface of the lid 4 of the product 2 and 
the image of the rear side part of the I d 4 
illummated by reflecting mirro,^ 12a 2b 
from the window 1 7 through reflecting 
mirrors 16a-16c. and the taken images are 
outputted to an image processor 18 The 

Jrifh?'"?^®^?'" digitalizes the images 
taken by the electronic camera 15 to form 

and compares these images with a oreliminJu"^**^ '"^^^^^ normalized in •0-255' 
whether the appearance of ^h^ W 4 is r^oTf . ^ '"^^9^ t° '"spect 

case of a defective produc o reSct fn^ZTf ^ •"^je^^t device in the 

nomial product 2 to a deHver^ pro^ss ^"'^ the 
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CLAIMS 



[Claim 1] A detection means to detect that th^ k 

the position, and two or moi reSn ml! observation t>ody has been sent to 
said observation body O^e seTof 2^^^^^ ^""^"^^^^ ^* tooth-back side of 

tooth back of the obsLaSon boX whS^^^^ '^^'^^'^ ^^'^^ P'^^^zes the 
detection means, and is So^d wKf ^ "^'^^ ^'9"^' from said 

reflecting mirrors of said Xlta^^n bod^v^^^^^^^^ ^"^ ^^'^ °^ '"^^ 

goods characterized by pro vidinrthi iml^y equipment of the 

the appearance of said obse^atfon Processing system which inspects 

which processed the imagfp^tirize^^^^^^ the nomial Image 

memorized beforehand P'^'""^®^ ^y this electronic camera, and has been 

Jh^Zl^'S^^^^ body has been sent to 

out to the perimeter of said obseS boXI^^H '"^ a'^T/;?'^^' ''^ ^^^^d 
observation body in it up One set of tho 

.mage of the observation body whicl^ oDer^^^^^ ^^'^^ P'^*"""^es the 

means, and is reflected by safd re^ectina SS^^p^ the signal from said detection 
prepared in the middle of Ihe ODtSal Dath hT ^'^"'''^ P"^"^' s"^*^ as being 
electronic cameras, and having 5? cS?fo^^^^^^^ observation bodies and 
minors and same number, ^he maSo^Zt '^^ °^ "^''^ °^ '^^'-^ reflecting 
appearance of said observation ^od v as^mni^ J^IS"' ^^'"^'^ '"^P^cts the ^ 
processed the image Picturized by sL^eSr. ^^ich 
memonzed beforehand is provided V^^.SfS? *''^"'^'^' ^een 
Characterized by distributing said L or^o^^^^^^ equipment of the goods 

same number over a radial around the L^e^ "'-"'^^'^ ^"^ '"^^Qe the 

confomial drill prism. °^ ^" '"^SQe pick-up image with said 

chSXt^^^^^^^^^ —ding to Claim 1 or 2 

more reflecting mirrors beSfeerfsS e^^^^^^^^^ ^^^^^"^ ^^'^'^ «^"S'"sts of two or 
and increasing the distance of said elSS^c'^.^^ obsen^ation bodies 

[Clairn 4] Visual-inspection equ^ment 2?hJ^^^^ ^""^ observation body, 
characterized by preparing the wh^^h h ^"^^ according to claim 1. 2. or 3 

said image processing sySem of thi rrn^nf f ^ Processing image by 

[Claim 5J The visual-inspectt<^^lDrolTh^^^^ ^^'^ electronic cSmera 

Which picturized to coincXcrby'^^firor.!,^ '''^'^^ P^°^^^ the image 
reflecting minror directly, and was oSun/Jd ^'^^'"^ through the 

bearing of a back flank from t^^tansv^^^^^^ this electronic camera from 
consider as the shade imaoe wh oh no 1- °^ ^" observation body 
characterized by inspeSthe an^^^^^^ ^' 
compared with L non^Sagl So^^^^^^^^^^ ^o^V as 



DETAILED DESCRIPTION 




[0001] 



Trid th?J^^^^^^^^^^ to the Visual-inspection equipment 

Industrial products such as a^^lpnea^^^^^ appearance of 

was filled up for example^ theS restor^ti^^^^ k ^^''^'^ drink 
product. ^ annk restoration machine, or a machlninq 

[0002] 

"-^l^^^^^S^" r-^-trial products, such as a 
process in the app^arancToffheC^^^^^ final-inspection 
the product on a conveyor is picLrized with^^^ ^ conveyor. For example, 
processed, and he <X)nfimis autoSr wh^^^ ''"^S^ *^ 

•s trying to ship only a norma?pro!?uct ^" appearance is nomnal. and 

fflrpu'^ntln^^^^^^^ a container with the 

whether whether the appearance of a^^^ Jnff h ^'^ °^ inspecting 

correctly equipped with the lid at the finTJ^nl . '"^ ^"^ ^ container are 

[0004] In drawing 4 1 is a cnntlwor ^"^'-'"^Pept'on Process. 

process Sb^^nleyor 77nTe\!stoZZi''''' ^ ' *° '"^P^^t'°" 
drink of a constant rate and arforlhfibovfm!: t-^"?*"®'' filled up with the 
with the lid (cap) 4 by the Moninn rrCf.h^ ^"^^^^'^^^^ P'"°d"ct 2. it is equipped 
grade which illuminates fhftri^^^^^^ lighting-systemT'^^'' 
product 2 has been sent to a posrt on th^^^^ ''^'^'^ t^^* the 

Picturize the part of the lid 4 of ^nroSurt 9^^^^^^^ "^f"^'^^ ^^"^^ which 
from these trigger senso^Sa and and t^^'^K^^^^ ^""^f^"^ ^'th the signal 
the upper part is prepared in the above-mentfon^ ^ from 

image picturized by the above-mentioned electm^^^^^ f ""^^^^ 3- the 

-mage processing systems 8a-8c respectivS? T^^^ k ""^'^^ ^^"^^ ''^ ^^"t ^ 
processing systems 8a-8c are equiDDed w^th th ^^o^^e-mentioned image 
processing image, respectively "^'^P'^^^ ^^'^^ which display a 

S^^K^^^^^^^^^^ Whether it is non^ally 

processing systems 8a-8c^s the shadP im.n '"^ J-^t above-mentioned image 
picturized by electronic S^^era.f fil ^'9'*'^^^ the image 

Shade change proS by f^adin^^^ detecting 
comparing with the normal iS r^er^ln^fn''^ P?"^' °^ ^'^^S^- 
inspection, in the case of a defe^^!^^"^r ^^^^-i^hand. As a result of this 
operated, it is rejected. sn.%f::iyZ:^^^^^^^^ ^ ''^ 

[Problem(s, to be Solved by the Invention] As mentioned above, it inspects 
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systems 8a-8c. and compan^g thi '"^^^ *n^age processing 

and in the case of a defective rS on '""f?® memorized beforehand 

and is trying to ship only the no S'^^^^^^^^ °P«''^ted. and he rejeSs it 

conventional inspection approaS?th?n "erimP^r^''^^ above-mentioned 
a product 2 was earned out two or mor^ TJ^^Tl '"^P^^t'O" of the side face of 
needed to be installed in the perimeter °1 electronic cameras 6a-6c 
be picturized. and two or rnorelmaal nl.L"'''"'^* ^' P'-^^uct 2 had to 

fom^ed in connection with it anS^Ke SnSf^?^T ^^"^^ "^^^^^ ^ be 
OoTzj^L^mii^" becomlngtpVn^va '^^"^^ ^«ed. 

echn.^^^^^^^^ solve the above-mentioned 

s de face of a product by one set of an « 1?^ ^""^ Penmeter inspection of the 
v.sual-lnspection equip4Tt anJthe vlu^^^^^^^^ '* ^'"'^^ ^^enng {'e 

[OOOsf cheaply. ^sual-inspection approach of goods which 

has been sent to the posftion One Je*^^^^^^^^ -^""^ observation body 

^vo or more reflecting mirrors arranged I/^^^^^ f ^"^^^^ ^^'^^ Piotun Js 

body, and the tooth back of the oSe^atlon hnH ^^^^ ^'^^ observation 
from said detection means, and ?s S wif h th^ T^'^" ^P^""^*^^ *be signal 
or more reflecting mirrors of sakl oSe^lS KnH ^^f "^^f'^® P'^"^ and said two 
providing the image processina svStT^^K k characterized by 

Observation body as coTpa'LcfS^^^ no;^'^;"^ '"l^ appearance^of said : 

.mage picturized by this etectrante camera Tnd h^.^K ""^''^^ Processed the 
beforehand. t^mera, and has been memorized 

[0009] A detection means to detect that tK« • .. 

has the 2nd invention, andl^f ob?e^^^^^^^^^ equipment of goods 

Two or more reflecting mirrors whfch o^S^ ^, s®"* ^ tbe position 

perimeter of said obslrva{irbodra^"rSS '^T''^^ *°^be ' 

body ,n It up. One set of the electron^ ^m^^^^^^ observation 
obsen/ation body which operateTwSh thTe .t^.T?'''^ P'cturizes the image of the 
•s reflected by said reflecting m?r?o7pvJ«mfH^ ^^'^ detection means, and 

middle of the optical path be^en safd obs.^ 1"^^ ^^'"9 Prepared in 7he 
cameras, and having the confo^al side of electronic 
and same number The iman^ VmltL ^'^ °'" "lore reflecting min-ors 
of said obsen^ation body af^^^^'oaTed ^^^^^^ ^^ich inspects the appeaSnce 
the image picturized by LTd Sonic ^mera 7nT '"T^^ ^^'^^ Processed 
beforehand is provided, and it is chi^rSIT u ""^ has been memorized 
reflecting mirrors and ir^age of the^mTn,^^^^^^^ distributing said two or more 
core of an image pick-uo \maa^^itt I2Z surroundings of the 

[0010] In the .1st or 2nd al^^S'-men^oni^ P"^^ at a radial 

the catoptric system which c^^sTsts o^^^^^ esUlishes 
electronic camera and an observ^n^.^Sy^^- ^r^Szid by ^cSg " 




raoi''itThrsth •^^''^ electronic camera and observation body. 
[0012] '"'^^^ memorized beforehand. 

ixSS^h^i^f^rrrii:^^^^^^^ ""-"^ °' -^-^ '—.ion i. 

wheS Sr^su'LTntnfSl^f" """"^ an example the case 

s^ntr n^^hJ rar x 

^e^Jni^l^^^-J^*^'"^- « 9'^^^ t-ottte and a PET 

they are'a^^nged so thafth^^^^^ '^^^ ^4. and 

the predetemiined locat^n may Ce reS^^^ '"i?^"^ ^ conveyed in 

been «iPnt tn tho ir^JrZ^^■ ^ reflected. That is, when the product 2 has 

5^ de,7a a p^ucf ?^;S?„™^' ^ trigger sensors 6a and 

so that S 4 Mrt o? a irolS^2 ^"J'' camera 15 is operated, and it constitmes 

section of this optical system '"^"S'"^ ^ electronic camera 15 in the last 
[0015J And the al»veHT,entioned electronic came,^ 15 picturizes three points of 



the back flank of the lid 4 conipH vA/ith th« * 

12a and 12b of lid 4 part of a p^^^^^^^^^ 2 wl^^rri.^'""^ ""^ '•^"^^«"9 '"'^rs 
process 3. and the Image Is senUo an imaoe 0^^.^ *° '"^P^^'O" 

processing system 18 is equipped wrth the dfeoteS ia S T^"^ "^^'^ '"^^9^ 
processing image. It inspects vJ^hether th^ «h^^^ 19 which displays a 
system 18 has a nomial appe^^ance for « c^uIk"'^!."*"'"^^ ''"^S^ processing 
Shade Image which digitized the Imagrp^^^^^^ considering as the 

and nomiallzed by "0-255" detection fhon J^ electronic camera 15 
cap top panel of an imfgl and cSmp^^^^^^^^ P'"^^"^^^ shading of fhe 

beforehand. And as a result of tS abovp molr ^'^^ "^-^^l *'"age memorized 
defective, rejection equipment is operatS^^^^^^ in the case of a 

''s:S:!::.X:^^ if a product 2 Is sent fo an 

product 2. and will outp^^t a S f "^^ detect a 

electronic camera 15 operates wTh S J- *° T/'®''*'^"'^ ^^'"era 15. An 
Picturizes the back flank oT^e 7^ 4 S,pS^ t m"!,^ ^H" '"T' 5b. 
reflecting mirrors 16a-16c with thL trono '""^ aperture 17 partthrough 
and 12b of lid 4 part of a proSicJl andTufouts ^^^^^ ^^^^^^^ mirr?,^ I2a 
processing system 18. By conslderim as ^ p ihin ""^^^ *° '"^^^ 
processing system 1 8 digitized the^^«^! the shade image which this image 
namely, binao^-ization-^rocess^ P'ctunzed by the electronic camera 16 

with the nom,^, ImagTmTmo rized tZlStT ^"^P^^ns ' 

whether it is normal for examole r ^® appearance of lid 4 part 

configuration (profile) of a Hd 4 and^ W^^. T^'^ T^"^ abnom^alities In the 
abnormalities in the slit formed [ wh Jt^^ a^r4^^^^^^^^ ^'^f '""^'^ ^"V 
and ] ,n the lid 4. and whether the crack hL ortn ? ^"^^ ** equipped with it. 
•mage Is displayed on a display 19 The manan^r of °" ^' Processlr^g 

check the operating state of imaqe oiSc .mTn.^ °^ 'nspection process 3 can 
processing system 1 8 frorn the!m«^i Hi^^i ®^"'P"^ent 1 1 and an image 
19. And as a result of tke aboveS^^ above-mentioned display 

rejection equipment Is operated Tnd amm«nT defective 
pTo1.Lr so that o^nly the^n:;:^arpS ^^^^IH^^ 

Ktfon^^^^^^^^ Since perimeter 

electronic camera 15. a configuration rLo ho set of an 

since reflectinn mirrr^^ ic 'mpimed and it can constitute 
image pick-up distance is lenqthened HpS h^fr ^ ^ox 14 and 

clear Image can be PicturizS^ in thTs^c^^^^^ 'S"? ^ "^^^^ ^^«P a 

deep also by extracting a diaDhrao^ uhh! ; L 'lP°^^'^'e to make depth of field 
Moreover, by using telecen ric on«^i P ! ^"^^'e"* '"'Shting conditions 

if there is an error of foS S^ o^^^^^^^ "^'^^^ 

2 J. Change of an image scate fS <5n b J^n^T^ P-^duct 

measurement of a product 2 is att^^nS k '^"^"'"ed. and perimeter 

proauct 2 .s attained by one set of an electronic camera 15 



f0018J (The 2nd operation aesta in Th^ o ^ 

explained below. Drawinol is the b lori. tIIo ^P®*"^*!?" S^stalt of this invention is 
equipment of the 5^^5r^^^^^^^^^^^^^^ 

the above-mentioned 1st operation aestaS th£ i ^°" -nvention. In 

pyramid (fon/va,xJ multiple drill) Slouch af hi ^estalt fom,s the 

above-mentioned reflecting m rrore^2a 'l2ri «nH ^^"""^ confomial side of the 
of that reflected light (for examprthe front ft^ ?^ ^^'i"^ ^^^^ "Middle 

while carrying out confonnal layout of pS, f?o°^ ?" electronic camera 15) 
reflecting mirrors, to the periSofthi^S f ?k ^^^"^P'^. the four 

inspection process 3. In this case p r^ffo * ^ P'"^^"*^* 2 conveyed by the 
upper part Of the ring-like , g^^^^^^^ ^^-"9ed in the Antral 

made to reflect the imaop nf nw ? aperture 1 7 part of a boy 14 iL 

f0019]Thatis. it consirureI.n^Lr.L~^ mirrors 12a-12d 

reflected to reflecting minx>rs 12a-l 2d w7h °\ ^^"^ °^ P'^duct 2 
optical path which consists of the conf^r^l h n'^':*'^"''' '^"'^'^ through the 
ibc. an aperture 17. and a r^flecti^' r^"" 21. reflecting 

mirrors 16a- 

pictunzed by the center section of ^e^iZ^t^ P'cturized. The image 

•mage picturized by that outsrde°s mLl k""" "^""^'^ removed, and the 
are shown in drav^ at this tTmeTa^^nni ^ *° ^ side t^y [ whkfh 

camera 15 like ^ confonnal drill prism 21 in the 

Lfo^^ 

°^^*«d. and the profile of the l.^d 4 reflS?|l?f of a center section is 

ocated in four comere. Drayto 3 ^ciTlh reflecting min-ors 12a-12d is 
the conformal drill prism-2?i^S an^ thl '^^^^ Picturized when 

section of the electronic camera ^^Aown ^ fn'^T Picturized by the center 

fo **** fr^'^ whi?h tL pr^f^e o th^^^^^ ^^"^°^^d. and it 

minrors 12a-12d was distributed ove^thTriH . ^t''"^ reflected to reflecting 

(a), light is refractefac^Tcing Z a sJ^^l ^ ' P"^'"' ^'^^wn in 
changes. For this reason the lin^rf\*!KirK ^ '^w. and an optical oath 

inside, total reflection of the insfde i^h^^^ ""^""^ ^'^'^ °"ts'de is refracted 
projected on the part which is nS refl^^^^ t'^e interface, or !t fs 

^hlS" "'"r" ^l^^*^ A carries oufo^ lht to «n 2'°?'^ ^•^'"^^^ and only 
Therefore, by using the confomial dnli nnc^o. ^" electronic camera 1 5. 

where prism is not used, it cai^^^turiL S^^^^^ compared with the case 
factor, an image pick-up con^stencv k '^"^ ^^^^^"^ ^'t^ a big scale 
be obtained. ^ consistency can be improved, and high resolution can 

[0021J And the image picturized hu th^ k 

sent to an image Processln^sys^^^^^^^ -'^^t-nic camera 15 is 

the processing image on a disDlav^Q ^® Processing system 18 disolavs 

abnomialities in the appearance of id 4 nit'"^^?^'"^ whether there are any 
by ^nsidering as the shade ir^^°e wht^rdbiSedV'* 9^^*^'* ^^owed 

electronic camera 15 like the cas^r^f^.T-t ? ^ '"^ages picturized by the 
"0-255". and comparing wrth th^ no^i! . ^* °Peration gestalt. and normalized L 
result Of the abovtmeSd'Lpe^n'^^^^^^^ beforehandTr^d as a' 

equipment is operated, and an ^^^^^^^^^^ ^^o. 



(W^^^^^^^^ be sent to a shipment process 

reflecting mirro,^ I2a-12d to ^e peTrnft^^^^ conformal layout of two or more 
inspection process 3 with the abovl T ® ^'^^"^ 2 conveyed by the 
reflected to these reflecting m.rS^^^^^ 2nd operation gestelt. and was 

pyramid prism 21, such as hav^a the rnl^o f .^^^^onic camera 15 The 
reflecting mirrors 12a-12d and hi sam^nZI ^'^f above-mentionJd 
"9ht (for example, the front fac^of ?n elrtTn '"'^^'^ °f t^e reflected 

was rriade to be picturized a^l 0 ooo h ' ""^^^'^ ^^^nsed. sfnce it 

reflected to the above-mentioned rpi.ti. ^'^P^'* radial in the imaoT 
copied through reflecting ^^^^^^^l "^'"^^ 12a-12d. all the images ^ 

penmeter measurement oT^Tproducrpfs ^^^^^^^ .1*^^ "^"^^ magnitude and 
camera 15. Moreover, the ima^ nilwlf h '"If a" electronic 

.camera 1 5 by arranging priS^ is removS ^^"^^^ of the electronic 

.mage picturized byTheoS to a ^^^^^^^^ '^^''^ drying to reflect thr 

using a screen effectively Morf^nwf ' ^'^^ resolution can be obtained 

reflecting min-ors ISa-Tsc llkl^h^L^^ ""^'"^ telecentric optical system 1^ ' 
Of focus doubling [ gap / the con'^^^^^^^^ 9^^*^'*' ^^en if theSTan error 

appearance of the manufactur^ed ororif.^t 'nspecting whether the 

g.o„ p„,„r,r^:irn™f ^^^^ 

camera to the product sent to melnSf ^'^^ set of an electronic 

optical path of image P^^^uSS^^r^T'""^ *««P'y- MoreSve^to me 
prepared and image pici<-up distan^^^ l/^T reflecting minljre are 

deep and a clear image oanbToi^^rilJ^yJ^'^-''^ "feld can be^ade 
could control changeif an imaaeSlSfa- 'he measurement 

Pro^"" ^'^^y"^^^^^^^ lTof^^"c^.y^ ^ enoro?focus 
product etc. js possible by usino tele^ninf „ .■ ,~"*®>'^"^o location of a 

confomial layout of tZ or moi'^flS out 
conveyed by the inspection procSs f Z '"™'^ '° Po^meter of the product 
to an electronic camera SinS^SImLfwK fu"^"^"* '° reflecting rnh^,? 
such as having the confon^?sWe S me ^h^f" "^^ ^"^"S"" PV^mid pnim 
the same number in the middte^ttSl refle«e?iXav1n? 

"gnt way. and was reflected to the 



10.000 developed by the 
magnitude, and perimeter measi^rern?n w the same 

electronic camera. Moreover ?he m^o?ni^t! 's attained by one set of an 

electronic camera by arr^n J^g the abov- - ? - °^ 
Since he is trying to reflect the^magfoic^^^^^^^^ ^"""^ '^"^^^^d- 

high resolution can be obtaine(^^!^ino L ® ^ ^ core side. 

[0026] Moreover. thrmanagerVaTLn^'^r" ^^^^^^^'V- 
operating state of the ^^aqe n ck --^ * ^'^"^^^ ^^^"^ t*^^ 

camera, optical system efc and an TJ^^""^ ""^'^^ °^ electronic 

display Which disp' aysYe pCs^^^^^^ Preparing the 

the image picturized by the electronic camera ^ Processing system of 
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